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TR-RE~CCSD-FO-1105-3

TEST REPORT
FOR
HAND OPERATED GATE VALVE
3-INCH, 150 PSIG
Alloy Products Company FIG. C~-217-EB

NASA Drawing Number 75M04047 HGV-1

ABSTIRACT

This report presents the results of tests performed on one specimen of
Hand Operated Gate Valve 75M04047 HGV-1. The following tests were performed:

1. Receiving Inspection 6. Icing

2. Proof Pressure 7. Sand and Dust
3. Functional 8. Salt Fog

4. High Temperature 9. Cycle

5. Surge 10. Burst

The specimen successfully met the requirements of the John F. Kennedy
Space Center throughout the test program, except for stem packing gland
leakage.

The stem packing gland leakage occurred during the functional test while
the specimen was in the icing environment. The packing gland was tightened
and the icing test was repeated. Nb further leakage occurred after the packing
gland was tightened.
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FOREWORD

The tests reported herein were conducted for the John F. Kennedy Space
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana.
This document wes prepared by GCD under. contract NAS 8-4016, Part VII,

CWO 271620. S -
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Hand Operated

Gate Valve 75MO4047 HGV-1, 3-inch,
150~-psig



CHECK SHEET
FOR
HAND OPERATED GATE VALVE
3-INCH, 150 PSIG

MANUFACTURER:  Alloy Steel Products Co., Linden, Naw Jersey

MANUFACTURER'S FIG.: (C-217-EB

TESTING AGENCY: Chrysler Corporation Space Division, New Orleans, Louisiana
NASA DRAWING NUMBER: 75MOALOL7 HGV-1

AUTHORIZING AGENCY: NASA XsC

I, FUNCTIONAL REQUIREMENTS

A, OPERATING MEDIUM: Li%uid and gaseous hydrogen
B. OPERATING PRESSURE: 150 psig
C. LEAKAGE:
1 Internal - none at 100 psig
2. External = none at 100 psig
D. VALVE OPERATION: Hand operated

IT, CONSTRUCTION

A MATERIAL:
1 Body, Bonnet,
and Trim = Stainless steel type 316
2 Valve Stem - Stainless steel type 304

3. Valve Packing and
Valve Packing Seal Teflon
B, CONNECTONS 3-inch, 150-1b ASA flanges
III. ENVIRONMENTAL REQUIREMENTS
A. SAND, DUST, AND SALT FOG
B. OPERATING TEMPERATURE: +125 to -423°F

IV. LOCATION AND UE Used as a vent valve in the LH, storage tank vent

system at John F. Kennedy $pace Center Launch Com-
plexes 34 and 37B.

Viii



TEST SUMILARY

HAND OPERATED GATE VALVE,

density, 500 ft
per min. velo-
clity.

impaired by sand
and dust.

7SHOLOLT-HAVL
o Operational Test; Test .
grviromzent § Units | Boundary. _ Oujectiwve Resulbs Remarks

Receiving “'Comply with =~ '| Determine compliance Satis-

Inspection NASA drawing =~ | with NASA and ven~ | factory

! 750404 7-HGV-1 | dor drawings and
.. |and vendor draw- and examined for . |
“|ing number | defects or poor -
| C~40984~4; | workmanship.

Proof Press-| 300 psig for |Maintain 300 psig | Satis- Maintained. ..
ure Test. : 5 minutes factory | 300 psig for
e 5 minutes,

| No leakage.
Functional 200 psig Determine opening, | Satis- No leakage
Test ) seating and running: factory
torque valves. De-
. termine internal &
external leakage.
High Tempera— 125°F for Determine if speci-| Satis- No leakage
ture Test, 72 hours men performance is | factory
impaired by high
temperature. :
Surge Teat O to 200 psig Detsrmine if spsci-; Satis- No leakage
IN 100 milli~ nmen performance 1S | factory |
seconds . impaired by surging|
50 cycles. i
I
Icing Test Stem leakage |
excessive at |
5%F packing
temperature and ice gland tight-
ened. No fur-
| ther stem leak-
! age. No in- |
g ternal leakags.
§
Sand and Dus 160°F temp, O.5'Dotermine if speci-, Satis- ‘
' Test gram per cu.fl. men performance is | factory i
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SECTION |
INTRODUCTION

SCOPE

This report presents the results of tests that were performed to
determine if Hand Operated Gate Valve 75MO4047 HGV-1 meets the
operational requirements for John F. Kennedy Space Center Launch
Complexes 34 and 37B. A summary of the test results i s presented
on pages ix and x.

ITEM DESCRIPTION

Ore specimen of Hand Operated Gate Valve 75MO4OL7 HGV-1 was tested,
The valve serves as a vent valve In the LH, storage tank vent
system.

Hand Operated Gate Valve 75MO4047 HGV-1is a 3-inch valve with
158-pounds ASA raised-face flanges and is manufactured by Alloy
Steel Products Company, Linden, Nawv Jersey. Dimensionally the
valve measures 11.1/8 inches face-to—face. The distance from

the bottom of the flange to the top of the hand wheel is approxi-
mately 30 inches. The valve is hand operated and has an exten-—
sion bonnet, 0.5, and Y., bolted bonnet, retained gasket, rising
stem, stationary hand wheel, double disc ball-and-socket type
wedge and an integral seat. The valve has straight-through fluid
flow.

APPLICABLE DOCUMENTS

The following documents contain the test requirements for Hand
Operated Gate Valve 75MOLO47 HGV-1.

a. KsC-5TD~164(D), Standard Environmental Test Methods for
Ground Support Equipment Installations at Cape Kennedy

b. NASA Drawing 75MOLOL7 HGV-1
c. MET Cleaning Standard 164
d. Test Plan CCSD-FO~1105-1F

e. Test Procedure TP=RE~CCSD~FO~1105~2F
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2.4

SECTION II
RECEIVING INSPECTION

UIREMENTS

Ore specimen shall be visually and dimensionally inspected for
conformance with the applicable specifications prior to testing.

PROCEDURE

A visual and dimensional inspection were performed to determine
that the test specimen complied with NASA drawing number 75MOLOL7
HGV-1 and the applicable vendor drawing number C~40984~4 to the
extent possible without disassembly of the specimen, At the same
time, the specimen wes inspected for poor workmanship and manu—
facturing defects

TEST RESULTS
The specimen complied with NASA drawing number 75M04047 HGV-1 and

vendor drawing number C-40984~-4., No evidence of poor workmanship
or manufacturing defects were observed.

TEST DATA

The data presented in table 2-1 were recorded during the inspection.

Table 2-1. Specimen Specifics

Name Hand Operated Gate
Valve

Manufacturer} Alloy Products Company
Model Numberj FIG, C-217-EB

Operating 150~psig
Pressure

Face to Face| 113-inch

Connections | 3=-inch 150-1b ASA Flanges

2-1
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302
3.2.1

3'202

3.2.3

3.2.4

3.2.5

3.3

3.4

SECTION III - -
- PROOF PRESSURE TEST

ST RPQUIREMENTS -

The test specimen shall be pressurized with GN, to a proof

gressure of 300 psig, This pressuré shall be maintained for
minutes and the specimen shall be checked for external leakage
and distortion.

TEST PROCEDURE

The specimen was installed in the test setup as shown in figures
3=1 and 3-2 using the equipment listed in table 3-1.

All connections were tight, gages were installed and operating
properly and all hand valves were closed.

Hand valves 3 and 7 were opened. Using regulated GN, supply
source 2, and by adjusting regulator 6 while monitoring pressure
gage 8, the specimen was pressurized to 300 psig.

Hand valve 7 was closed, The specimen was visually inspected for

external leakage. Gage 8 was monitored for 5 minutes and the
initial and final pressures were recorded.

Hand valve 3 was closed_and the specimen and system were vented
by opening hand valves 7 and 9.

TEST RESULTS

No specimen leakage was observed and there was no evidence of
distortion,

TEST DATA

The data presented in takle 3-~2 were recorded during this test.



Table 3~1. Proof Pressure Test Equipment List
tam Item Manufacturer Medel/ | Serial Remarks
No art No, N. )
1 Test Specimen Alloy Steel FIG. C- NA Beinch5 '150-psig
Products Co. 217~-EB gat‘e‘valve
GN, Supply Source| CCSD N/A NA  [O~to 1500-psig
3 Hand Valve Robbins SS-NG t-inch
250-4T
Filter Bendix 2-5-1346 |~ 60 [2-micron
4 16=13-0
Pressure Gage Asheroft 1279 NASA NR |O-to 500-psig
$0.58 F5
sal date 12-28-66
6 Pressure Regula- | Tescom 26-1003 1001 O-to 3000-psig
tor inlet
O~to 500-psig
outlet
7 Hand Valve Robbins S5-NG- NA 4~inch
Z50-4T
8 Pressure Gage Heise H-35828 |NASA NR, |O-to 500-psig
200617-E(¢0.5% FS ,
Cal date 12-28-tH
9 Hand Valve Robbins SSN\G— NA $—inch
250-4T
Table 3-2. Proof Pressure and Leakage Test Data
Initial pressure reading | 300 psig at the start of
5 minutes
Final pressure reading 30Q psig at the end of
5 minutes
Leakage None
Mstortion None
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, Fieu e 3-2, Proof Pressure Test Setup



SECTION IV
FUNCTIONAL TEST

41 TEST UIREMENTS
411 TEST WITH GH,
4111 The test specimen shall be closed and the inlet port pressurized

to 100 psig with GHa, The gspecimen shall be checked for external
and internal leakage.

41.1.2 Repeat the procedure described in paragraph using an inlet
port pressure of 200 psig.

412 TEST WITH LN2

41.2.1 The manual handwheel shall be removed from the specimen and

replaced with a torque wrench. The specimen shall be pres-
surized to 200 psig with LN, and the torque required to open
and close the valve shall be recorded. The breakaway torque
and the torque required to keep the stem moving shall also be
recorded.

4122 The procedures described in paragraphs 411 through 4.1.2.1
shall be repeated three times for the initial functional test
and for all subsequent functional tests.

4.2 TEST PROCEDURE
4.2.1 TEST WITH GH»
421.1 The specimen wWes installed in the test setup as shown in figure

4=1 and 4-3 using the equipment listed in table 4-1. The speci-
men was cycled fromthe fully open to the fully closed position
several times, ensuring that the specimen was operating properly.

42.1.2 A %-inch flex hose was connected to the outlet port of the speci-
men (maximum length allowed for the flex hose was 12 inch). [ap
tray 21 was filled with Hy0 and the flex hose was placed in the
lab tray.

42.1.3 A Il connections were tight, gages were installed and Were operating
properly, and all hand valves Were closed. A graduated tube filled
with Hy0 was placed inverted in the lab tray 21 as shown in figure
ll-"’ln

4214 The  specimen and hand valves 7 and 22 wee opened and by adjust-
ing regulator 6 a complete system and specimen purge was performed
to ensure that all oxidizing gases were removed from the system
and specimen. Regulator 6 was readjusted and hand valves 7 and
22 were closed thus trapping a minimum 15 psig of GN, in the
system.

4-1



L.2.1.5

h.2.1.6

42.1.7

42138

4219

l«Fa 2.2
k221

L.2.2.2

4223

4224

14'-2‘2-5

4226

Hand valves 19 and 22 were opened, regulator 17 wes adjusted to
20 psig of GHy as indicated on gage 18, and the system wes

purged of GN>. When a pure hydroegen atmosphere was reached in
the system, the specimen and all hand valves were closed.

Hand valve 22 wes opened and then closed venting any trapped
pressure at the specimen outlet. Hand valve 23 wes opened.

Hand.valve 19 wes opened and regulator 17 wes adjusted to
pressurize the inlet of the specimen to 100 psig as indicated

on gage 18. External leakage was Visually checked with a leak—
age detector, No external leakage was allowed. Internal leak~
age wes checked by monitoring lab tray 21. Al data was recorded.

The procedure described in 4.2.1.7 was repeated with specimen in-
let pressure of 200 psig. All data wee recorded.

Regulator 17 was readjusted to zero outlet pressure and hand
valves 19 and 23 were closed. Specimen and hand valves 7 and 22
were opened. Regulator 6 wes adjusted to perform a 20 psig GN,
purge of the specimen and complete system. The 20 psig was
monitored on gage 8. Hand valve 23 wes slightly opened allowing
the flex hose to be purged. Upon completion of the purge all
hand value were closed and the specimen wes removed from the
setup.

TEST WITH LN2

The specimen wes installed in the test setup as shown in figures
L-2 and 4-4 using the equipnent listed in table 4-1.

A1l connections were tight, gages Were installed and operating
properly, and all hand valves were closed.

The manual handwheel was removed from the specimen and was re—
placed with torque wrench 13.

The 1N2 bath 8 wes filled with LN2. Specimen and hand valves 3
and 7 were opened and hand valve 14 was cracked. Regulator 6
wes adjusted to a downstream pressure of 200 psig as indicated

on gage 10. When a temperature of -320°F wes indicated at the
inlet of the specimen by therm—couple 12 the specimen was closed.
Regulator 6 wes readjusted, pressurizing the specimen inlet to
200 psig as wes indicated on gage 10. Thermocouple 12 was con-
tinuously monitored to ensure that a temperature of —-320°F was
maintained.

The specimen wes opened and closed using torque wrench 13, The
torque required to open the specimen and to seat the specimen
closed was recorded. The break-away torque and the torque re-
quired to keep the stem moving were recorded.

Hand valve 3 wes closed and hand valves 11and 14 were opened
and the system and specimen was vented to zero pressure.



4.3 IEST RESUITS o ,

The specimen demonstrated satisfactory operation during the
initial functional test.

44. JEST DATA

The data presented in table 4-2 were recorded during the initial
functional test.

4-3



Functional Test Equipment LiSt

dtem Item Manufacturer Model/ | Serial Remarks
No. ‘art _No. No
1 | Test Specimen Alloy Steel Pro— | PIG, C- NA 3-inch, 150 psig
ducts Co. 217-EB gate valve
2 GN7 Pressure CCSD NA NA O=to 3000-psig
Source
3 | Hand Valve Robbins SSKE-250+ MA  |1/k=inch
4T
I Filter Bendix 1731260 NA 2=-micron
5 Pressure Gage Heise H=-35830 NA O~to 500-psig
10.5% s
Cal date 11/10/6
6 Regulator Tescom 26-1023 1038 |[O=to 3000-psig
inlet 0-to 500~
psig outlet
7 | Hand Valve Hoke PY271 NA | 1/4~inch
8 | LN, Bath Roman and Kunzi |LoX 13 NA
co.
9 | Relief Valve Anderson-Green~ | 81B=66-6|2364=S |1/2~inch, 500~
wood psig
10 | Pressure Gage . |Heise H-35842 NA 5%SIC%(S)—psig
Cal date 11-10+46
11 | Hand Valve Hydcomatics NA NA 1/h-inch
12 Thermocouple West IES33 INASA + 2°F accuracy
019461 |{Cal date
10-31~66
13 Torque wrench
14 | Hand Valve Flowmatics NA NA | 1/2-inch
15 | GHy Pressure CCSD NA NA | O=to 300-psig
Source

ON

L=l



Table 4=1, Functional Teét Equipment List {Con't.)

Ttem Item Manufacturer | Model/ | Serial Remarks
| _No_ Part No, No.
O-to 3500-psi
16 |Pressure Gage  |Union Carbide NA CMA o cal da;ﬁ .
 |required |
17 | Regulator Union Carbide NA NA  |0-to 3500-psig
18 | Pressure Gage Duragage NA NASA  95- [O=to 600~-psig
1612-B |+ 0.5% FS
; Cal date
102466
19 | Hand Valve Robbins SSKG- M |1/4-inch
T O 250=4,T P
20 | Check Valve Republic Mfg. Co. NA NA  |1/4~inch
21 | Leak Detector cCcsh NA “NA . [50cc.graduated
tube and lab
tray.
22 | Had Valves 'Robbins SSKG NA  |1/h~inch
250-4T T
23 | Hand Valve Robbins SSKG NA | 1/h-inch
250-4T

4-5




Table 4-3. Initial Functional Test Data

Checks Inlet Pressure | Results
External leakage lOO-PSiE/Gﬂz‘ . Nore
External leakage 200-psig/GHp None
Internal leakage 100-psig/GH, None
Internal leakage 200-§sig/GH2 None
Opening torque 200-psig/LNoy 10 ft/l1bs
Seating torque 200-psig/LNo 20 ft/1bs
Stem running torque 200-psig/LN2 Less than
1 ft/1b.

4-6
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Note: A1l lines % inch unless otherwiss indicated.
Refer to table 4-1 for item identification.

. s . g 14
1
11H] : 4 inch insulated line
8

Figure 4-2, Functional Test Schematic (LNQ)
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4-10

Functional Test Setup (IN2)

Figure 4-i.



5‘.1
5.1.1

5.1.2

5.1.3
5.1.4

5.2
5.2.1

522

5.2.3

5.2.3

5.2.4

5.20&'

5.2.5

) SECTION v
HIGH TEMPERATURE TEST

“TEST RPQUIREMENTS'

A high temperature test shall be conducted on the test specimen
in accordance with section 6, KSC-STD-164(D), procedure I.-

The temperature of the specimen shall be stabilized at 125 (+4, ~0)°F
for 72 hours.

The relative humidity shall be maintained at 20 (+5) per cent. .

A functional test shall be performed during and after the high
temperature test using LH, as the test medium.

TEST PROCEDURE

The specimen wes installed in the test setup as shown in figures
5-=1 and 5-2 using the equipment listed in table 5-1. Thermocouple
18 was mounted to the surface of the specimen.

The specimen temperature wes maintained at 125 (+4~0)°F for 72 hours.
The relative humidity of the temperature chamber wes maintained at
20 (+5) per cent during this 72 hour period. The temperature of

the Specimen was monitored on therm—couple 18.

A i-inch flex hose was connected to the outlet port of the speci-
men. Leak detector 22 was filled with water and installed. All
connections were tight, gages were installed and operating properly

~and all hand valves were closed.

The specimen and hand valves 8 and 19 were opened. By adjusting
regulator 6 a complete system and specimen purge was performed
with GN5, to ensure, that all oxidizing gases were removed from
the system and specimen. Regulator 6 was readjusted and hand
valve 8 and 19 were closed trapping a minimum 15 psig GN, in the
system.

Hand valves 12 and 19 were opened and regulator 10 wes adjusted to
provide a 20 psig GH, system purge pressure as indicated by gage 11
The GH2 purge removed the GNo from the system. The specimen and
hand valves 12 and 19 were closed after a hydrogen atmosphere had
been achieved.

Hand valve 19 was opened and then closed venting any trapped
pressure at the outlet port of the specimen. Hand valve 21 was
opened.

Hand valves 13 and 16 were opened and by regulating IHs source 4
the specimen wes pressurized to 100 psig as indicated on gage 15.

51



5.2.6

5.2'7

5.2.8

5.2.9

5.2.10

5.2.11

5.2.12

5.3

o4

The internal leakage of the specimen wes checked by moniting
leak detector 22. No internal leakage was allowed. Data were
recorded.

Hand valve 16 was closed, hand valve 12 wes opened and regulator 10
wWes adjusted pressurizing the inlet of the specimen to 200 psig
GHp, The pressure was monitored on gage 11

The internal leakage of the specimen was checked as described in
50206'

- Regulator 10 wes readjusted to zero psig outlet pressure. Hand

valvel2 was closed. The specimen and hand valve 19 was opened
and the system wes vented of GH,,

Hand valve 8 was opened, regulator 6 was adjusted and a 20 psig
GN2 purge of the specimen and complete system was performed,
Pressure was monitored on gage 7. Hand valve 21 was slightly
opened and the flex hose was purged. Upon completion of the
purge all hand valves were closed.

Upon completion of 72 hours at high temperature the temperature
chamber wes returned to ambient conditions.

Within 1 hour after completion of the high temperature test a
visual inspection of the specimen for degradation and deformation
wes performed. Also test as described in 5.2.3 through 5.2.10
was performed while maintaining the temperature at ambient con-
ditions.

JEST RESLLTS

The specimen demonstrated satisfactory operation during the high
temperature functional test and on the post—high temperature
functional test.

TEST DATA

The data presented in table 5-2 and 5-3 were recorded during the
high temperature function test on the post—high temperature
functional test.



Table.5-1,

[

High Temperature' Test Bquipment’ List '~

Manufacturer -

Model,/

Item | ltem Serial Remarks
Na_ Part No .| -~ No. 4
1 | Test Specimen Alloy Steel FIG. C- | , NA [3-inch, 150-psig
Products Co, 217-EB gate valve
2 |G, Pressure | CCSD NA NA [O-to 300-psig
3 | GH, Pressure ccsD NA NA |O-to 300-psig
4 | IH, Pressure CCsSD NA NA [O-to 300-psig
Source
5 ‘| Pressure. Gage Heise 1H-35830 | WA |0O-to 500-psig
0.5%|+ 0.5% FS
| Cal date 11-10-
66
6 | Regulator Tescon | 26-1023 | 1038 " |0-to 3000-psig
inlet
O-to 500-psig
, outlet
7 | Pressure Gage . | Heise H-35842 NA |O=to 500-psig
e RS v 10,54 FS
Cal date
11-10-66
8 | Hand Valve Hoke NA NA |1/4-inch
9 | Pressure Gage Victor R-895664} | O=to LOO-psig
1 No Cal date req
10 GHy Regulator Union' Carbon . NA NA }0-to 500~-psig
Linde outlet
11 | Pressure Gage Marsh NA NASA 94~ O~to 600-psig
(Cal date
10-12-66
12 | Hand Valve Flowmatics NA NA | 1/4-inch
13 | Hand Valve ‘Cantrol Com-  [ES-6004~ NA | 1/4-inch
ponents {P=P~6000--
psig




Table 5-1. High Temperature Teat;Equipﬁent List (Gon't); ' |

‘Mbdel/

Serial

Ttem Item Manufacturer Remarks
| Npe ‘ : . . Part No, . No. s
L | Filter Bendix 1731260 | NA  |2-micron
15 Pressure Gage Duragage NA [NASA 95 |0-600-psig -
" [1612-B |+ 0.5% FS
Cal date
10-24-66
16 | Hand Valve Control Compon- [ES-6004-| NA  |1/4~inch |
ents P-P-6000
peig
17 | Relief Val. Anderson Green- NA  |2364-5 |1/2~inch, 500~
wood ‘ psig
18 | Thermocouple Honeywell -NA NA
19 | Hand Valve Control Com- ES-6004~] NA |1/4~inch
P~P-6000
psig
20 | Check Valve Republic Mfg.Co, NA NA 1/4-inch
21 | Hand Valve Control Com- ES-6004-| NA |1/4~inch
ponents P-6000~ '
psig
22 Leak Detector CCSD NA NA 50~-cc
23 Icing Chamber CCSD NA NA




Table 5-2. Functional Test Data During High Temperature Test

‘quﬁé’b;i Inlet Pressure Results
Internalﬂiéék;gé 100 psig/IH, None
Internal leakage 200 psig/GH, None

Table 5-3. Functional Test Data After High Temperature Test

' 200 psig/GHp

Tests Inlet Pressure Results
Internal leakage >,100 psig/IHy None
Internal leakage None
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Figure 5-2. High Temperature Setup
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6.2.2

6.2.3

6.2.4

6o2a5

6.2.6

6.2.7

6.3

6.4

SECTION VI
SURGE TEST

TEST REQUIREMENTS

The.specimen shall-be closed and the inlet port shall be pressur-—
ized from 50 (+5, =0) psig to 200 (+5, -0) psig within 100 Milli-
seconds. This constitutes one surge cycle, A total of 50 cycles
shall be performed usign LNy as the pressurizing medium,

A functional test as described in section IV shall be performed
after 25 and 50 cycles.

TEST PROCEDURE

The specimen was installed in the test setup as shown in figure
6-1 and 6-2  using the equipment listed in table 6-1,

All connections were tight, gages were installed operating pro-

~perly, and all hand valves, solenoid valves, and specimen were

closed.

LN> bath 8 was filled. GNp supply source 2 wes adjusted to 250
psig. Hand valves 3 and 7 and solenoid valves 11 and 12 were

opened. Regulator 6 was adjusted to 200 psig, as indicated on

gage 9. When LNy flowed from the outlet, of solenoid valve 12,
solenoid valves 11 and 12 were closed;

Solenoid valve 11 was opened and the inlet of the specimen wes
pressurized from 50 to 200 psig. Solenoid valve 1l was closed
and solenoid valve 12 wes opened and the inlet of the specimen
was vented to zero pressure. Solenoid valves 11 and 12 were con-
trolled by timer 5.

Regulator 6 was adjusted until the pressurizing rate from 50
to 200 psig was within 100 milliseconds as indicated on oscillo-
graph k4.

The procedure described in 6.2.4 constituted dcycle. A total of
30 cycles were performed.

A functional test was conducted as specified in section IV after
25 and 50 cycles.

TEST RESULTS

The specimen demonstrated satisfactory operation during the surge
functional test after 25 and 50 cycles of surge.

TEST DATA

The data presented in tables 6-2 and 6-3 were recorded during the
surge functional test after 25 and 50 cycles of surge. A typical
surge plot is shown in figure 6-3,
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Table 6-1. Surge Test Equipment List

Remarks

Tem Item Manufacturer | Model/ | Serial
| No. 2art No. ND.
1 | Test Specimen Allay Steel Pro—|FIG., C- NA 3-inch, 150-psig
ducts Co, 217-E gate valve
2 GN, Pressure CCsD NA NA O-to 300-psig
Source '
Hond Valve Hoke PY271 NA 1/4~inch
4 Filter Bendix 1731260 NA 2-micron
5 Pressure Gage Heise H-35830 NA 0-to 500-psig
10.5% FS
Cal date
11-10-66
6 Regulator Tescon 26=1023 1038 | O=~to 3000-psig
inlet O=to 500
psig outlet
7 | Hand Valve Flowmatic NA NA 1/4~inch
8 | LN Bath 818666 | 23645
9 | Pressure Gage Heise H-358L2 NA O-to 500~psiz
10.58 BS =
Cal date
11=10=56
10 | Accumalator Parker NA NA
11 | Solenoid Valve | Asco 703351 NA 1/2~-inch
12 | Solenoid Vale | Asco 70335N NA 1/2~inch
13 Pressure Trans- | Consolidated 4=350- | 95-13204 O-to 500-psia
ducer Electrodynamics |0001 B 0.5% accuracy
Corporation Cal date
2-27=67
1 | Oscillograph Consolidated [NASA Cal date 1-30-67
Electro Dynamic 112586
Corp.,
15 Timer Wilson 1 NA
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Table 6-2, Surge FunctionalTest Data After 25 Cycles

Inlet Pressure

Checks Results
External leakage 100-psig/GH, None
External leakage 200~psig/GH, None
Internal leakage 100-psig/GHo None
Internal leakage 200-psig/GH, Nore
Opening torque 200~psig/LN, 19 £t/1bs
Seating torque 200-psig/IN, 32 ft/1bs
Stem running torque 200-psig/LN, 1£t/1b,

Table é~3. Surge Functional Test Data After 50 Cycles

Checks Inlet Pressure Results
External leakage lOO-psig/GH2 Nore
External leakage 200-psig/GH, None
Internal leakage 100-psig/GH, Nore
Internal leakage 200¥psig/GH2 None
Opening torque 200-psig/IN, 20 ft/1bs
Seating torque - 200~psig/LN, 35 £t/1bs
Stem running torque © 200-psig/LN, 1£t/1bs

6-3
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Surge Test Setup

Figure 64 .
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SECTION VII

ICING TEST

7.1 TEST REQUIREMENTS

7.1.1 An icing test shall be conducted to determine the ability of the
test specimen to perform under iced conditions.

7.1.2 The icing test shall be performed in accordance with section 14
of KSC-STD-164(D) .

7.1.3 The temperature in the test chamber shall be regulated and main-
tained at 5°F.

7.1.4 Spray nozzles shall emit water in droplets having a minimum dia-
meter of 1.5 millimeters.

7.1.5 Water precooled to 40°F shall flow through each spray nozzle at
a rate of approximately 2 gallons per minute.

7.1.6 Spray nozzles shall be located at a minimum distance of 2 feet
from the specimen.

7.1.7 Functional tests shall be performed during and after the icing
test.

7.2 TEST PROCEDURE

7.2.1 The specimen was installed in test setup as shown in figures 7-1

7-2 using the equipment listed in table 7-1.

722 A1l connections were tight, gages were installed and operating
properly and all hand valves were closed.

7.2.3 Test chamber 15 was stabilized at a temperature of 5°F. Water at
4O°F was then injected into the test chamber continuously until
a minimum of 1/2-inch of ice had formed on the specimen.

7.2.4 IN5> bath 7 wes filled. Hand valve 3 and 12 were opened and the
specimen was slightly opened. Regulator 6 was adjusted to an
outlet pressure of 100 psig. The pressure was monitored on
gage 8. When thermocouple 11.indicated a temperature of —-320°F
the specimen wes closed. Regulator 6 wes readjusted pressuriz—
ing the specimen inlet port to 100 psig as indicated on gage 8.

7.2.5 Hand valve 12 wes closed and hand valve 14 was opened,
7.2.6 The specimen was visually inspected for external leakage (ex-
cessive frosting). Internal leakage wes checked by monitoring

leakage detector 16 for bubbles. No external or internal leak-
age was allowed. Al data were recorded.

7.2.7 The specimen was pressurized to 200 psig by readjusting regulator
6 and monitoring the pressure on gage 8.
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7.2.8

7.2.9

7.2.10

7.2.11

7.2.12

7.2.13

7-2-11"

7.2.15

7.3
703ol

7.3.2

7.3.3

T4

The specimen was checked for leakage at 200 psig as described in

Karagraph 7.2.5. No internal or external leakage was allowed.
Il data were recorded.

Leakage detector 16 was removed, hand valve 3 was closed, and
regulator 6 was readjusted to zero outlet pressure. Hand valve
10 was opened venting the system and specimen.

The handwheel was removed from the specimen and torque wrench
13 was installed.

Hand valve 10 was closed and the procedure described in 7.2.4
wag conducted.

The torque required to open and seat close the specimen was
measured using torque wrench 13. The torque required to keep
the stem moving was slso measured. All data including leakage
after specimen was seated were recorded.

Hand valve 3 was closed and hand valve 10 was opened and the speci-
men and system were vented.

The temperature of the environmental chamber was raised to am-
bient conditions.

Within 1 hour after completion of the icing test, the specimen
was visuwally inspected for formation of ice on moving parts. A
functional test as described in 7.2.4 through 7.2.12 was then
conducted while maintaining the temperature at ambient conditions.

TEST RESULTS

The specimen developed excessive leakage at the stem and packing
gland. Leakage developed at 5 psig inlet pressure during the
icing functional test. The specimen was removed from the test
setup and returned to ambient temperature. A functional test was
performed, at 5 psig inlet pressure the stem packing gland con-
tinued to leak excessively. The stem packing gland was then
tightened and a functional test was performed. No leakage wes
observed.

The specimen was reinstalled in the test setup and returned to
icing conditions.

The specimen then demonstrated satisfactory operation during the
icing functional test and post-icing functional test.

TEST DATA

The data presented in tables 7=2 through 7-6 were recorded during
icing functional test and post-icing functional test.
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Table 7"’10

Icing Test Equipment

List

Item Iten Manufacturer Model/ | Serial Remarks
No. . Part No No.
1 Test Specimen Alloy Steel FIG. G 3-inch, 150-psig
Products co. 207-€E gate valve
2 | GNa Pressure CCSD N/A N/A  |e~to 300-psig
Source
3 | Hand Valve Robbins SSKG-250¢ N/A  |1/L4=inch
‘ LT
L Filter Bendix 17312 N/A 2-micron
60
5 Heise H35830 N/A 0-to 500-psig
+0.5% FS
Cel date 11-10-66
6 | Regulator Tescom 26-1023 1038 |[0O-to 5000-psig
inlet
O~to 300-psig
outlet
IN, Bath acD NA N/A
8 | Gage Heise H-35842 | N/A |O-to 500-psig
10.5% FS
Cal date 11-10-66
9 | Relief Valve Anderson Green— | 81B-66-6| 2364-S|1/2~inch
wood
10 | Hand Valve Hydromatic NA N/A 1/4=~inch
11 | Thermocouple West IE-S33 N/A  [Cal date
10-31-66
12 | Hand Valve Flowmatic NA N/A  |1/h-inch
13 | Torque Wrench NA NA N/A
14 | Hand Valve Flowmatic NA N/A 1/l~inch
15 Icing Chamber D NA N/A
16 | Leak Detector CCSD NA N/A | 50-ce beaker

7-3



Table 7«2,

Functional Test Data at Icing Conditions (Stem Packing Gland Leakage)

Checks

Inlet pressure

Results

External leakage

External leakage
Internal leakage

Internal leakage

" Opening torque

Seating torque

Stem running torque

100-psig/GHy
200-psig/GHy
100-psig/CH,
200-psig/GH,

200~psig/INy

Exbéssive stem
leakage at 5-psig.

All other checks
not performed.

Checks

Inlet Pressure

Results

External leakage
External leakage

Internal leakage
Internal leakage

Opening torque
Seating torque

Stem running Borque

100-psig/GH,
200-psig/GH,
100-psig/GHy
200-psig/GHy
200-psig/LN,
200-psig/LN,

200-psig/IN,

Excessive stem leak-
age at 5-psig.

All other checks not
performed
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'Table 7-4. Functional Test Data After Tightening Packing Gland -

Checks Inlet pressure Results
External leakage 100-psig/CH, None
External leakage 200-psig/GH, None
Internal leakage 100-psig/GHp None
Internal leakage 200-p8ig/GH2 None
Opening torque 200-psig/IN, 15 £t/1b
Seating torque 200-psig/IN, 19 £t/1b
Stem running torque 200-psig/IN, 1£t/1b

Table 7-5, Icing Functional Test Data During Icing Conditions

" -

Checks o

External leakage
External leakage

Internal leakage

Internal leakage
Opening torque
Seating torque

8tem running torque

Inlet pressure Résults
100-psig/GHp None
200-psig/GH, Nore
100-psig/GH, None
200-psig/GH, None
200-psig/LN, 10 £t/1b
200-psig/IN, 12 ft/1b
200-psig/INy 1£t/1b
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Table 7-6. Post-Icing Functional Test Data

Checks Inlet pressure Results
External leakage 100-psig/GH, None
External leakage 200-psig/GH, Nore
Internal leakage 100-psig/GH, None
Internal leakage 200~psig/GH, Nore
Opening torque 200-psig/iN, 12 £t/1b
Seating torque 200-psig/LN, 15 £t/1b
Stem running torque | 200-psig/LN, 1 £t/1b

7-6
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Figure 7-1. Icing Test Schematic



Figure /-2. Icing Test Setup

7-8



81

8.1.1

8.1.2

8.1.3

8.14

8.2
8.2.1

8.2.2

8.293

8.2.4

8@3
8.3.1

8.3.2

8.4

SECTION VIII
SAND AND DUST TEST

TEST REJUIREMENTS

A sand and dust test shall be performed to determine the resis-
tance of the test specimen to fine, blowing sand and dust part—
icles,

The sand and dust test shall be conducted in accordance with
KSC-STD-164(D) «

All of the ports of the test specimen shall be capped during
exposure to the sand and dust environment,

A functional test shall be performed after the completion of
this test.

TEST PROCEDURE

The sand and dust test was conducted in accordance with Section 16
of Specification KSC-STD-164(D) ,

The specimen was placed in a sand and dust test chamber, The
chamber temperature was increased to and maintained at +77°F
for a period of two hours. At the completion of this two hour
period, the chamber temperature was increased to and maintained
at +160°F for an additional two hour period, The chamber temp-
erature was then returned to room ambient temperature,

Throughout the entire sand and dust test, the sand and dust
density within the chamber was maintained between 0.1 and 0.5
gram per cubic foot and the sand and dust velocity was maintained
between 100 and 500 feet per minute. The sand and dust used in
the test was of an angular structure having the characteristics
described in Specification KSC=STD-164(D) .

At the completion of the sand and dust test, the specimen was
remaved from the chamber and allowed to cool to room ambient
temperature. The accumulated dust was remaved fromthe speci-
men by wiping and the specimen was then visually examined for
evidence of deterioration,

JEST RESULTS

Visual examination of the specimen at the completion of the sand
and dust test revealed no evidence of deterioration.

The specimen demonstrated satisfactory operation during post-
sand and dust functional test.

TEST DATA

The data presented in table 8-2 were recorded during post-sand and
dust functional test.
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Table 8-1, Sand and Dust Test Equipment List
tem Model/ | Serial | ¥
No Item Manufacturer Part No, No. Remarks
Test Specimen Alloy Steel F. 3-inch, 150-psig
Products Co, 2. zate valve
2 Sand and Dust Associated Test-| SD-36—-| N/A As specified
Laboratories, LC in KSC-STD-
Inc, 164(D)
Cal date
1-25-67
b
|
i
Table 8-2., Post-Sand and Dust Functional Test Data
| -
Checks Inlet pressure Results
External leakage 100-psig/GHo None
External leakage 200-psig/GH, None
Internal leakage 100-psig/GH, None
Internal leakage 200-psig/GH, None
Opening torque 200-psig/LNp 22 £t/1b
Seating torque 200-psig/LN, 30 ft/1b
! 200-psig/LN, 1£t/1b

82




Sand and Dust Test Setup

Figure 8-1.



Table 9-1.

Salt Fog Test Equipment List

Model/ | Serial
Item Manufacturer Part No No. Remarks
Teat Specimen Alloy Steel FIG., C=- 3~inch, 150-psi;
Products co. 217-EB gate valve

Salt Fog Chamber

Table 9-2.

Industrial Filter 411.1C
& Pump Mfg. co.

08-U3-| As specified in

004372

KSC-STD-164(D)

Post-8alt Fog Functional Test Data

Checks

Inlet pressure

External leakage
External leakage
Internal leakage
Internal leakage
Opening torque
Seating torque

Stem running torque

100-psig/GH
200~psig/GH,
100-psig/CH,
200-psig/GH,
200-psig/IN>
200-psig/LN,
200-psig/LN,

9-2

Results
Nore
Nore
Nore
None
U5 £t/
19 ££/1b

2 £t/1b




SECTION IX
SALT FOG TEST

9.1 TEST REQUIREMENTS

9.1.1 The salt fog test shall be performed to determine the resistance
of the test specimen to a salt atmosphere.

9.1.2 The salt fog shall be performed in accordance with KSC-STD-164(D).

9.1.3 The test specimen shall be exposed to the salt fog for 240 hours

(+ hours). All ports of the test specimen shall be capped dur-
Ing exposure to the salt atmosphere.

9.1.4 A functional test shall be performed upon completion of the salt
fog test.

9.2 TEST PROCEDURE

9.2.1 The specimen was Visually inspected for corrosion, dirt, and oily

films. Oily films other than those required for normal service
usage and all dirt particles were removed. The specimen was
placed in the salt fog chamber.

9.2.2 The temperature in the exposure zone was maintained at 95 (+2,-4)°F.
The salt fog conditions in the exposure zone were maintained so
that a clean fog-collecting receptacle placed at any point in the
exposure zone Will collect from 0.5 to 3 milliliters of salt sol-
ution per hour for each 80 square centimeters of horizontal
collecting area (10 centimeters diameter), based on an average
test of at least 16 hours. The salt solution consisted of five
parts by weight of sodium choride and 95 parts by weight of water.

9.2.3 The specimen was exposed t o the salt fog conditions for 240 hours
(£ 2 hours).
9.2.4 Upon completion of the exposure test, the specimen was remaved

from the chamber and salt deposits were removed fromthe speci-
men to the extent necessary to make mechanical connections. With—
in lhour after completing the exposure period, a functional test
as specified in section IV was performed.

9.3 TEST RESULTS

The specimen demonstrated satisfactory operation during the post-
salt fog functional test.

9.4 TEST DATA

The data presented in table 9-2 were recorded during the post-
salt fog functional test.

9-1
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10.1

10.1.1

10.1.2

10.2
10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

1026

103

104

SECTION X
CYCLE TEST

TEST REQUIREMENTS

The test specimen shall be pressurized with LN to 200 psig and
shall be cycled 100 times from the fully closed to the fully
opened position and then to the fully closed position.

A functional test as specified in section IV shall be performed
after 100, 500, and 1000 cycles.

TEST PROCEDURE

The specimen was installed in the test setup as shown in figures
10dand 10-2 using the equipment listed in table 10-1,

A1l connections were tight, gages were installed and operating
properly, and all hand valves were closed.

IN, tak 7 was filled. Had valve 3 was opened and regulator 5
was adjusted to 50 psig and LNy tank 7 was pressurized. The
pressure was monitored on gage 6. The specimen and hand valve
8 were opened. Hand valve 9 was slightly opened allowing a
small bleed through the specimen.

When LN, was Flowing through the bleed, regulator 5 was read-
Justed until gages 6 and 10 indicated 200 psig. LdN, was main—
tainedgl n the specimen by adjusting the bleed rate with hand
valve 9.

The specimen was cycled frem the fully opened to the fully closed
position and back to the fully opened position 1000 times.

A functional test as specified in section IV was performed after
100, 500, and 1000 cycles.

TEST RESULTS

The specimen demonstrated satisfactory operation during the cycle
test and cycle functional tests after 100, 500 and 1000 cycles.

TEST DATA

The data presented in tables 10-2 through 10-4 were recorded during
cycle functional tests after 100, 500 and 1000 cycles.
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Table 10-~1,

Cycle Test Equipment List

Item Item Manufacturer Model/ | Serial Remarks
No Part No. _No.
1 | Test Specimen Allay Steel FIG, C- 3-inch, 150-psig
Products Co, 217-EB gate valve
2 | GN, Pressure D N/A " N/A  |0-to 300-psig
Source
3 | Hand Valve Robbins SSKG- N/A | 1/h-inch
4 | Filter Bendix 2-5-13460~ N/A | 2-micron
16-=13-0
5 Regulator Tescom 26-1023 1038 |0-to 3000-psig
inlet O=-to 500-
psig outlet
6 Pressure Gage Duragage N/A  |NASA 0-to 5000 O-psig
40.5% FS
Cal date 2-9-67
7 | 1N, Tank Ronan & Kunzi LOX~13 N/A
Inc.
8 | Hand Valve Control Com— ES-608-RF N/A |1/2-~inch
ponents
9 | Hand Valve Control Com- ES-6004~| N/A |1/4-inch
ponents PB
10 | Pressure Gage Duragoge N/A  |NASA O-to 600-psig
10.5% FS _
Cal date 2~9-67
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Table 10-2, Cycle Functional Test Data After 100 Cycles

Checks Inlet pressure Results
External leakage 100-psig/GH, None
External leakage 200-psig/GH2 None
Internal leakage 100-psig/GH, None
Internal leakage 200-psig/GH, None
Opening torque 200-psig/LNy 16 £t/1b
Seating torque 200-psig/IN, 17 £t/1p
Stem running torque 200-psig/LN, 2 ft/1b

Table 10-3, Cycle Functional Test Data After 500 Cycles

Checks

Inlet pressure

Results

External leakage
External leakage
Internal leakage
Internal leakage
Opening torque

Seating torque

Stem running torque

100-psig/GH,
200~-psig/GHo
100—psig/GH2
200-psig/GH,
200-psig/LN,
200-psig/LN,
200-psig/LN,

None
None

None

None
1 £t/1b
20 ftflb

2 ft/1b
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Table 10-4, Cycle

Functional Test Data After 1000 Cycles

Checks

Inlet pressure

External leakage
External leakage
Internal leakage
Internal leakage
Opening torque
Seating torque

Stem punning torque

100-psig/GH,
200-psig/GHy
| 100-psig/GH,
2Q0-psig/GH,
200-psig/LN,
200-psig/1N,

200-psig/LN,

10-4

Results

Nore

Nore
Nore
Nore

U ft/1b,
22 ft/1b.
2 ft/1b,
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SECTION XTI
BURST TEST

TEST REQUIREMENTS

The test specimen shall be placed in the closeq position and the

inlet port hydrostatically pressurized to 800 psig. The specimen
ahall he chanleed for distortion.

The specimen shall be placed in the closed position and both ports
shall be simultaneously hydrostatically pressurized to 800 psig
for 5 minutes. The specimen shall be echecked for distortion.

The test specimen shall be hydrostatically pressurized until
failure occurs. Record the pressure and location of the failure
and photograph the failure.

TEST PROCEDURE

The specimen was installed in the test setup as shown in figures
114 and 11-2 using the equipment listed in table 11-1.

A1l connections were tight, gages were installed operating pro-
perly, and all hand valves were closed,

The specimen was placed in the fully closed position and hand
valve 4 wes opened. Hand pump 3 was operated, and the speci=

men was pressurized to 800 psig. Hand valve 4 was closed and gage
£ wms monitored

Hand valves 6 and 7 were opened and the pressure was vented to
zero psig, The specimen wWes inspected for distortion,

Hand valve | was closed and hand valve 4 wes opened. Hand _
pump 3 was operated and the specimen wes pressuriged to 800 psig
and maintained for 5 minutes . The pressure was monitored on
gage 5.

Hand valve 4 was closed and hand valve 7 was opened and the speci-

men was vented to zero psig. The specimen was inspected for
distortion.

Hand valve 4 was opened and hand valve 7 was closed. Hand pump
3 was operated and the specimen was pressurized until failure
occured. Gage 5 was monitored.

TEST RESULTS

No evidence of leakage or distortion was observed when the speci-
men was pressurized to a pressure of 800 psig for 5 minutes.

The specimen inlet gasket failed at a pressure of 3300 psig. The
specimen showed no evidence of distortion.

IEST DATA

The data presented in table 11-2 were recorded during the burst test.
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Table 11-1. Burst Test Equimment List

Item Serial
Item Manufacturer
No. Part_No.| NO. Remarks
1 | Test Specimen Alloy Steel FIG. C- NA 3-inch, 150-psig
Products co. 217-EB gate valve
2 | H20 Reservoir CCSD NA NA
3 Pressure Productg NA K750
Industries
4 | Hand Valve Robbins SSKG- NA | 1/4-inch
250=4T
5 Pressure Gage Heise H-41042 |(10644) [O-to 3500-psig
+ 0,14 FS  Cal
date 2-14-67
1/L4=inch
6 Hand Valve Robbins SSKG- 1/4~inch
250=4T
7 Hand Valve Robbins SSKG— NA l/l;—inch
Table 11-2. Burst Test Data

Pressure Inlet port.-800 psig )

Both inlet and outlet ports = 800 psig

for 5 minutes

Both inlet and outlet ports - 3300 psig
Leakage At 3300 psig inlet flange gasket started leaking
Distortion None

11-2
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Note: All lines 1/4 inch.
Refer to table 11-1 for item identification.

Figure 11-l. Burst Test Schematic



Figure 11-2. Burst Test Setup
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TEST PROCEDURE

The sand and dust test was conducted in accordance with Section 16
of Specification KSC-STD-164 (D).

The Valve was placed in a sand and dust test chamber. The chamber
temperature was increased to and maintained at 477°F for a period of
two hours. At the completion of. this two hour period, the chamber
temperature Was increased to and maintained at +160°F for an addi-
tional two hour period. The chamber temperature was then returned
to room ambient temperature.

Throughout the entire sand and dust test, the sand and dust density
within the chamber was maintained between 0.1 and 0.5 gram per cubic
foot and the sand and dust velocity was maintained between 100 and
500 feet per ninute. The sand and dust used in the test was of an
angular structure having the characteristics described In Specifica-
tion KSC-STD-164(D) »

At the completion of the sand and dust test, the Valve was removed
from the chamber and allowed to cool to room ambient temperature.

The accumulated dust was removed from the Valve by wiping and the
Valve was then visually exainined for evidence of deterioration.

-

APPARATUS

Sand and Dust Chamber, manufactured by Associated Testing Labora—
tories, Inc., Manufacturing Division, Model SD-36-LC.

Calibration Date: 1-25-67
Calibration bue Date: 3-25-67

TEST RESULTS

Visual examination of the valve at the completion of the sand and
dust teat revealed no evidence of deterioration.
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_— A Administrative Data
— 10 Purpose of Test: N

= To subject the submitted Valve to a sand and dust test in accord-
— ance with the referenced specification.

Chrysler Corporation
Space Division
Michoud Operations
New Orleans, Louisiana 70129

2.0 Manufacturer:

»

3.0 Manufacturer's Type or Model No..  P/N 75M04047-HGV~1
M/N C-217-EB

4.0 Drawing, Specification or Exhibit: Specification KSC~-STD-164 (D)
dated September 12, 1964

5.0 Quantity of Items Tested: One
6.0 Security Classification of Items: Unclasslified
7.0 Date Test Completed: February 16, 1967

8.0 _Test Conducted By: Associated Testing Laboratories, Ine.

9.0 Disposition of Specimens: Returned to i
, Chrysler Corporation

10.0 Abstract: .

. 5
There was no evidence ef detarioratien of the Valwe as a vasult
. of the sand and dust test.
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